13 14 Postmitotic tissues are incapable of replacing damaged cells through proliferation, but need to 15 rely on buffering mechanisms to prevent tissue disintegration. By constitutively activating the 16 Ras/MAPK-pathway via Ras V12
the entire secretory epithelium of SGs throughout larval development by using the Bx MS1096 106 enhancer trap (FigS1A for 96/120 h after egg deposition, AED). To further enhance Ras V12 -107 dependent hypertrophy, we combined Ras V12 -expression with RNAi-mediated knockdown of 108 the cell polarity gene lethal (2) giant larvae (lgl; FigS1; (Jacob et al., 1987; Strand et al., 1994) ). 109
Their individual and cooperative role in tumor formation in mitotic tissues has been well 110 characterized (Bilder et al., 2000; Pagliarini and Xu, 2003; Herranz et al., 2016) . Cell-and 111 tissue-morphology was assessed using Phalloidin-rhodamine staining (Fig1A/S1A) and nuclear 112 morphology by DAPI (Fig1B-C/S1B-D). 113
At 96 h AED Ras V12 -expressing SG cells retained most of their normal morphology 114 compared to w 1118 -control glands. However, their integrity and polarity were severely disrupted 115 at 120 h AED (Fig1A/S1A). Nuclei of Ras V12 -glands showed a continuous increase in volume 116 at 96 h and 120 h AED (1.33 fold compared to w 1118 controls at 96 h AED; 5.66 fold at 120 h 117 AED; Fig1C) and signs of nuclear disintegration at 120 h AED implying the induction of 118 programmed cell death (PCD; Fig1B). Both loss of cell integrity and nuclear disintegration 119 coincided temporarily (Fig1A-B) , and were exacerbated upon coexpression of lgl RNAi . These results confirm our previous findings and demonstrate that continuous growth 121 signalling in larval salivary glands leads to increased organ size accompanied with additional 122 endocycles at 96 h AED, both hallmarks of compensatory hypertrophy (Hauling et al., 2014: 123 Tamori and Deng, 2014). Furthermore, the additional, Ras V12 -induced endoreplications without 124 obvious effect on tissue integrity imply an adaptability to excess growth signalling, whereas the 125 subsequent collapse of nuclear integrity and cellular polarity at 120 h AED delineate its 126
limitations. 127
To characterize the mechanisms involved in the early phase of SG growth adaptation at 128 96 h AED, we performed total RNA sequencing of complete Ras V12 -expressing and w 1118 -129 control SGs dissected at 96 h AED prior to cellular and nuclear disintegration. The most 130 significantly upregulated gene in Ras V12 -glands compared to their w 1118 -counterpart was 131 Ras85D itself (q-value=6.51×10 -282 ), which validates the experimental set-up (Fig1D). The most 132 differentially expressed gene was the AMP Drs, which indicates the activation of a local 133 immune response in Ras V12 -glands. To evaluate this further, we employed a GFP reporter for 134
Drs and observed strong induction in Ras V12 -glands, but not in any other larval tissue 135 (Fig1E/S1E; Ferrandon et al., 1998a) . At 96 h AED the entire secretory epithelium of the SG 136 expressed Drs with a strong tendency for increased induction in the proximal part (PP) closest 137 to the duct (Fig1E). At 120 h AED Drs was almost exclusively expressed in the PP (Fig1E/S1E). 138
In order to assess whether immune cells were recruited as part of a parallel systemic response, we stained glands with an antibody against the pan-hemocyte-marker Hemese. While Ras V12 -140 glands were completely devoid of hemocytes at 96 h AED, at 120 h AED they were recruited 141 to the gland surface. However, hemocyte attachment was restricted to the distal, non-Drs 142 expressing part (DP), rendering Drs expression and hemocyte attachment across the gland 143 epithelium mutually exclusive (Fig1E-F). Coexpression of lgl RNAi elevated the level of recruited 144 hemocytes at 120 h AED and pre-empted this recruitment to the DP already at 96 h AED 145
We next investigated whether the change in nuclear volume as a marker for growth 147 adaptation follows a similar proximal-distal-divide as Drs-expression and hemocyte attachment 148 (FigS1C). Nuclei in the DP of the SG at 96 h AED showed a moderate volume increase upon 149
Ras V12 -expression compared to distal w 1118 -control nuclei. However, after 120 h AED distal 150 nuclei had undergone a drastic increase in nuclear volume (6.28 fold compared to distal w 1118 -151 control nuclei) while nuclei in the proximal part of the SG displayed only a moderate increase 152 in size compared to w 1118 -control nuclei, that did not increase over time. This indicates that 153 nuclei in the DP of Ras V12 -glands undergo more rounds of endoreplication than their proximal 154 counterparts coinciding with the decline of Drs-expression and an increase in hemocyte 155 attachment in this part. 156 157
Dorsal-dependent Drs expression is part of a genuine tissue-autonomous immune response 158
As barrier epithelia, the lumen of the SG forms part of a continuum with the exterior, 159 exposing them to extrinsic stimuli including nutritional cues and pathogens (Andrew et al., 160 2000) . Since systemic infection can modulate tissue growth, we sought to clarify whether the 161 observed local immune response in the gland epithelium fulfills the criteria of a genuine tissue-162 autonomous immune response or was rather embedded in a wider systemic immune response 163 (Germani et al., 2018) . Therefore, we eradicated any influence by putative systemic infections, 164 food-derived signals and pathogens or bacterial contamination by raising larvae with Ras V12 -165 glands under axenic conditions, on minimal medium or by bleaching embryos ( Taken together, overexpression of Drs alone is sufficient to mimic the inhibition of the 292 JNK-pathway in Ras V12 -glands: both lead to excess hypertrophic growth compared to Ras V12 -293 glands, but simultaneously prevent tissue disintegration and PCD. Prohibiting the disruption of 294 the basal membrane inhibits hemocyte recruitment and thus prevents the systemic immune 295 response from sensing hypertrophic growth. This in turn suggests that the endogenous Drs 296 expression in Ras V12 -glands is seminal for maintaining nuclear and tissue integrity and thus part 297 of the buffer mechanism to adapt to continuous growth signalling. 298 299
Drs inhibits JNK-signalling 300
The strong correlation between loss of Drs and the increase in JNK-signalling in the DP 301 of Ras V12 -glands between 96 h and 120 h AED indicated an active interaction between Drs and 302 the JNK-pathway, which prompted us to resolve their hierarchy by epistatic analysis. 
Drs is expressed as part of a genuine tissue-autonomous immune response 403
The salivary glands of Drosophila larvae are an integral part of its gastrointestinal 404 system and the lumen of the mature glands forms a continuum with the exterior. As such the 405 glands are constantly exposed to microbial and pathogenic influences, which predestines them 406 to be a dedicated immunological barrier epithelium. However, raising larvae with Ras V12 -glands 407 under strictly axenic conditions corroborated the authenticity of the immune response as truly 408 tissue-autonomous and thus independent of exogenous or systemically distributed pathogenic 409 stimuli. This is further emphasized by the dependency of Drs expression on the tissue-specific 410 overexpression on Ras V12 and tissue-autonomous manipulations (i.e., Drs or bsk DN Here, we show that continued Ras V12 -expression in the larval salivary gland overrides 485 the dependency on nutritional cues and stimulates excess endoreplications that eventually have 486 damaging effect on the tissue integrity by inducing elevated levels of stress. Uninterrupted 487 induction of endoreplications has its natural limits in every system, even in salivary glands that 488 are already polyploid. Eventually, continuous induction of more endocycles is challenged by 489 nutritional restrictions in synthesizing more DNA, replication stress, spatial limitations in the 490 gland nuclei and continuously more unsynchronized metabolic turnover. Hence, in spite of the 491 anti-apoptotic function Ras V12 conveys in mitotic tissues, unrestricted stimulation of excess 492 endoreplications ultimately leads to cell death. Since this characterizes the final collapse of 493 tissue homeostasis, it also allows to study the extent of buffering capacity conveyed by immune 494 and stress-responsive signalling. 495
Thus, hypertrophic Ras V12 -glands constitute an outstanding system to study the 496 involvement of tissue-autonomous immune and stress-induced responses to buffer deviation 497 from homeostasis. 498 499
Immune surveillance theory 500
According to the immune surveillance theory, the immune system has evolved to reduce 501 the risk of somatic cells accumulating cancerous mutations (Burnet, 1970; Burnet, 1957) . In 502 order to reduce the danger of cell-transformation, cells express or expose molecules upon 503 recognition of stress or damage during transformation. These markers are sensed by the immune 504 system, which in turn eradicates the potentially harmful cells. (Jung et al., 2012; Vantourout et 505 al., 2014; Schmiedel and Mandelboim, 2018) . However, the immune surveillance theory 506 remains controversial, since tumor-associated inflammation was also shown to promote rather 507 than suppress tumor growth (Balkwill and Mantovani, 2001; Mantovani et al., 2008 ). Our 508 model bridges the gap between these two opposing views, since the effects of the tissue-509 autonomous and systemic immune responses appear to be antagonistic regarding the regulation 510 of JNK-activation and thus ultimately PCD. In fact, only the integration of the various stress 511 and immune mechanisms in hypertrophic Ras V12 -glands allows a concerted decision to 512 eradicate a putatively dangerous cell via inducing PCD or not. Given the evolutionary 513 conservation from insects to mammals of signalling pathways that govern growth control 514 (Edgar, 2006) , it is likely that mechanisms to detect and counteract a loss in regulation of these 515 pathways, such as stress and immune pathways, are similarly conserved between both phyla. 
621
In situ hybridization 622 Proximal parts of staged larvae were separated from the larval body in PBS, transferred to fixative (4% 623 PFA), washed 4 times for 15 min in PBS and stored at -20°C in methanol. A cDNA for the Drs locus (LP03851) 624 was obtained from DGRC. Probe synthesis and detailed ISH procedure is described elsewhere (Hauptmann, 2015) . 
